S-alk(en)ylmercaptocysteine: chemical synthesis, biological activities, and redox-related mechanism.
S-Alk(en)ylmercaptocysteine (CySSR, R = methyl, ethyl, propyl, 1-propenyl, and allyl), which are the putative metabolites of Allium thiosulfinates, were chemically synthesized. CySSR, but not the corresponding monosulfide species S-alk(en)yl cysteine (CySR), were able to induce quinone reductase (QR, a representative phase II enzyme) in Hepa 1c1c7 cells and inhibit nitric oxide (NO, an inflammatory biomarker) formation in lipopolysaccharide (LPS)-activated RAW 264.7 cells. These results indicate the importance of the disulfide bond for the biological activities of CySSR. Glutathione (GSH) and N-acetylcysteine (NAC), but not other types of cellular antioxidants, suppressed multiple biological activities of CySSR in vitro. The inhibitory effects of GSH and NAC on the biological activities of CySSR were correlated with a glutaredoxin (Grx)-dependent intracellular reduction of CySSR to generate cysteine and RSH, which were secreted into the extracellular medium.